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(57) Abstract 

A food composition for lowering the body fat content and improving the body composition which comprises 1 0 to 65 % of protein, 5 
to 25 % of fat and 1 5 to 70 % of hydrocarbon, based on dry weight, and is characterized by being taken before, during and/or after exercise, 
particularly after the exercise taken before rest; and a method for lowering the body fat content and improving the body composition by the 
use of the same. 
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frte^> cn^iI3HI (B> /! & t>* 7.k % B . *BIBJI3S: 

20 ?$xi*b> ^su : *iB^ &m b m&m) lomwftta 

(3-3) ffiS©gjK:ft:fcfirS©6 5~7 09*<i:l,rt:o 




WO 97/43912 PCT/JP97/01680 

19 

(3-4) hl/-->/5l«X^r^a-^: 0-2® « 
7008X15®. 1 0 -fc y K 2 — 4 ai it . 900g 
x 1 5 [IK 1 0 -fe -y h > 4-6l!i 1 2 0 0 g x 1 5IH, 
1 0t 7 K 6~8ili, 1 4 0 0 gx 1 5@ N 10-fe 
5 y ha^8~l 0811 1 5 0 0 g-x 1 51, 10-fe-yh 

( 4 ) WflfiJS B 
* ng B X ii^DS 0 Sllli® 2 4 11^1, 

i 2 b? n © n* j& »r ss m m u i ee m tz t> % ft-unom 
io mmm&m Lxmm u tisffiit, uf«. 

( 5 ) 

& ft & ¥k it, ^3S~^5SC/TtIl)T^5o 

15 ^^^/Tto 

^ 4 »i: 14, Steffi (h7^I (Soleus) , Ilffi 
(Gastrocnemius) , J5L Jg Ift (Plantaris) , gtj )31 # $5 
(Tibia) , SBfcfaJBJ (EDL) , * M E3 SI (Quadriceps) 
SC;±I£®I (Triceps brachii) ] Sfi ( m g ) & j£ 
20 J$ m £• ^ "To 

^5^{rii> 6 IB JK la «fe ( HJ $ -Jl (Epididymal). 
Ml IB (Perirenal ) N m * flg (Mesenteric) ) & U M *P # *i 




PCT/JP97/01680 



&mfVjU1& ( Interscapular brown) II ( m g ) £ * #> 
tz ^ & ^ f o 

US 3 £ 





w mag) 


fffmm& ( g ) 


6111 ( g ) 


as i si 


484 i 5 


11.6 + 0. 3*- ** 


1. 20 + 0. 02 


as 2 & 


484 + 7 


12. 8 + 0. 4 


1. 14 + 0. 03 


& 3 & 


477 + 8 


13. 6 + 0.3* 


1. 19 + 0. 03 


m 4 m 


470 i 8 


12. 4 + 0. 4 


1. 14 + 0. 04 


w s m 


471 + 8 


13. 2 + 0. 3 


1. 11 + 0. 04 



10 

m 4 m 



15 





h ^ * ffi 
(mg) 


m m m 

(rag) 


BU W^ffi (mg) 


& i m 


409 ± 11** 


5181 ± 84*" ** 


1893 ± 46*' ** 


m 2 m 


395 ± 14* 


5174± 108*- ** 


1825 ± 57** 


m 3 m 


384 ± 12 


5207 ± 74*' ** 


1826 ± 43** 


m 4 m 


388 ± 15 


4846 ± 117 


1724 ± 44** 


& 5 m 


353 ± 15 


4713 ± 128 


1549 ± 62 



20 
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% 4 m (i§ ) 





& m m 

(mg) 


5 fib # Wj 
(mg) 


■Xmwm ffi 
(mg) 


±m = mm 

(mg) 


m i m 


976 ± 19 


488 ± 17 


5941 ± 244* 


3327 ± 85" 


% in 


947 ± 25 


519 ± 53' 


6441 ± 190 s 


3305 ± 83* 




948 ± 16 


455 ± 12 


5188 ± 311 


3237 ± 99 


m 4 m 


912 ± 21 


452 ± 11 


5429 ± 225 


3258 ± 46 


m 5 m 


918 ± 31 


422 ± 16 


5331 ± 225 


3045 ± 91 



m 5 m 



10 





IU mfl (mg) 


W ffl m (mg) 


m i m 


7623 ± 425* 


9198 ± 717** 


m 2 m 


9629 ± 541 


12196 ± 623 


m 3 m 


9648 ± 774 


12181 ± 954 


m 4 m 


8924 ± 660 


12530 ± 661 




9085 ± 545 


13149 ± 714 



% 5 m urns ) 



20 





mmm (m g ) 


M «¥• # M (mg) 


$ i m 


4268 ± 339*- 5 


278 ± 24 s 


m 2 m 


5682 ± 343 


3 12 ± 20 


m 3 m 


5837 ± 558 


331 ± 21 


m 4 m 


6246 ± 346 


316 ± 16 


m 5 m 


6829 ± 457 


345 ± 22 
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3- m <o & m <*> w- ± s e T >Tx <* m 3 * is 

S2SC3ltf 5p< 0. 0 5^ ^ (i II 3 m R ^ 5 

eMw#-r*p<o. o 1 *. #u^4H(r^-r^p< 
o. 0 

5 $4|tf>, *li*4 J»i:*tt5 P < 0. 0 5*. ^ ^ 

li^ 5^i;3itt5 p < 0. 0 1*. #liH5^i:tt-5 
p<0. 0 5*. §li|3ffi:5tlt^ P<0. 0 1*. 

$ji*3p % »4»&af*5_»ic»-r5p<o. o u 

& P < o. 05*. $ 2 m, m 3 m*mR 

vm5mictt-tz>p<o. o 1 *. # 5 gMca*-r s 

p<0. 0 5*. § 1*^4 111^^^ 5 HC^f5 p < 
0. 0 1 * ft <£* ft ^ "To 
15 Jt SB & S «k 0 . 4s4T©^i*<!Se»^-r**o 

BP*.. H U > ^©Bf $*. flcaJB m t L 1 m 
( # fg W S¥ ) T 1^ «id^BU<i:L/c2l|(CJtLTJlSIK;lfi 
ill^Wti:^^ < /A-ptfcOs IB JK 3MS T £ 0 »M# 

9 ^ < ft o T *> 0 > =k x& * ft C IB 3M£ T * l 
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£ C t *< m * o 

z (Dwzma, 7 © it n tl - U-^> a > * X 7 

< L T H Jffi $ ti /Co 

io c i ) mmmm 

i 5*^»©jtt"-^*yi/^i o u & m ^ fc 0 

* > r * - jv ± m m m r -c, ^nscfnitwi: 

& ifa m co It # 7- - t £ iz ft m ffi m R V f^M. K & 

15 ^i©ni?fe*f-f ^^-en^tisii i> fl- ui # i& k k 
i* iii as « su s t> -y zmm it> as&2iira©ia«jiiira 

(3) » m & ® ( & m m ) & o< & # & 

20 7 ; y im^l ( r7;A'l/>j v «c3t#tt:*:igS&*fcX 
J» tt SU 1 0 % ) t, 1 0 967Ktf«aJtttt(**5t£tt 
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3fs 6 m 



5 



10 



20 



fit" ^ 


O A A m I r±i 




/inn mi rh 


T it 1 ft >j 


2. 80g 


4. 20g 


C A A ~ 

5. 60g 


L - 4 7 n 4 y y 


i a a 

1. 60g 


O J A ^ 

2. 40g 


O OA 

3. 20g 


T n * ll 

l - a y y 


1 n a _ 

1. 60g 


2. 40g 


A OA 

3. 20g 




2. 96g 


4. 44g 


5. 92g 


(L-'Jy yHt) 


(2. lOg) 


(3. 15g) 


(4. 20g) 


L - \\> i - y 


1. 14g 


1. 71g 


2. 28g 


L - \ 'J 7 ° h 7 7 V 


0. 40g 


0. 60g 


0. 80g 




0. 78g 


1. 17g 


1. 56g 


L-7x-*77-y 


1 . 40g 


2. lOg 


2. 80g 


L - •> X f 4 V 


0. 20g 


0. 30g 


0. 40g 


L - f n y y 


0. lOg 


0. 15g 


A O f\ 

0. 20g 




2. lOg 


3. 15g 


4. 20g 


l - 1 a 7 / y 


1 A A 

1 . o ug 


1 C A „ 

1 . 5Ug 


O A A r* 




1 C A/t 

1 . bug 


O yl A rr 
£ . 4 U g 


q 9 n fT 
o . c U g 


r T ° n II v 


1 n Art 

I . U U g 


1 C A rr 
1 . 0 U g 


O fl fl rr 

Z. uug 


L# c / / 


n ft n cr 


fl Q fl cr 


i 9 n cr 




1. 18g 


1. 77g 


2. 36g 


L-7XA° 7** ?K 


0. 20g 


0. 30g 


0. 40g 


L-r 


0. 20g 


0. 30g 


0. 40g 




20. OOg 


30. OOg 


40. OOg j 




11. 82g 


17. 73g 


23. 64g 




8. 18g 


12. 27g 


16. 36g 


E/N 


1. 44 


1. 44 


1. 44 


Itl7i/|«* 


30. 0w/w% 


30. Ow/wK 


30. 0w/w% 



• 
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tfi: # it . HIi:glL/;*f-f l o 

an 6 a 



5 



10 



20 





200 011 4" 


300 ml^ 


400 ml^ 


L - D \ : J V 


2. 80g 


4. 20g 


5. 60g 




1. 60g 


2. 40g 


3. 20g 


L - A * IJ V 


1. 60g 


2. 40g 


3. 20g 




2. 96g 


4. 44g 


5. 92g 


(L-«;*y* yfcU) 


(2. lOg) 


(3. 15g) 


(4. 20g) 


L-hM-y 


1.14g 


1. 71g 


2. 28g 


L-M7* h7 7 > 


0. 40g 


0. 60g 


0. 80g 


L-m-y 


0. 78g 


1. 17g 


1. 56g 


L-7x-*77-y 


1. 40g 


2. lOg 


2. 80g 




0. 20g 


0. 30g 


0. 40g 




0. lOg 


0. 15g 


0. 20g 




2. lOg 


3. 15g 


4. 20g 


L - 1 * f -y * y 


1. OOg 


1. 50g 


2. OOg 


L-77-y 


1. 60g 


2. 40g 


3. 20g 


L-7° o'jy 


1. OOg 


1. 50g 


2. OOg 


L-t»jy 


0. 60g 


0. 90g 


1. 20g 




1. 18g 


1. 77g 


2. 36g 


L-77.A 0 7t*Vl 


0. 20g 


0. 30g 


0. 40g 




0. 20g 


0. 30g 


0. 40g 




20. OOg 


30. OOg 


40. OOg 




11. 82g 


17. 73g 


23. 64g 




8. 18g 


12. 27g 


16. 36g 


E/N 


1. 44 


1. 44 


1. 44 




30. Ow/w% 


30. Ow/wK 


30. Ow/w% 
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m 6 ft (tt £ ) 



5 



file # 


200 ml* 


300 ml* 


400 ml 4» 


ism 


3. 14g 


4. 71g 


6. 28g 


Na + Sti 


AO. 4mEq 


ftO. 6mEq 


SO. 8mEq 


ci-m 








Acetate'tfi 


^24 mEq 


^36 mEq 


848 mEq 



( 4 ) Hllfc2f& 

1 (w ^ -To 

^«B8*fe^Flw N fl>S»Kjfr>-€>L- ( ! H S ] 7x-;bT 
5— > ( L-[ring- 2 H • ]Pheny lalanine £ B. ^ ) £ 7° ^ 
A (prime)i L T 4 . 4 # mol/ k g & -5 * © & li 
6 . 6 n mol/ k g / h ( constant) T*^ffe#£T*"eJtj6fc 

jfiL « > H 1 K $c EP T ^ L tz # >f > h C T . II Sfr |R 

( 5 ) 2»r£|$r 

h V y V i JVfe (.mm I Okm/h. ffin 1 2 %) & 

i 5 o ftmnffi Ltzo 

( 6 ) &®$kft 

mm it, mmm'ik&* t mwj 2 mffl'&iSiS-ikft'z:^ =§- 
& & o m iz 2 m m o m m. m ® * *? ^ t, ^ > ^ a k ? n 

x ^- — /< - & T fr ft tz 0 
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( 7 ) §*fB3t g 

2. iflLlST^ 7 gfc : i« 5$ 7 i J Wt ft tfr It (BfiSH^filrS 

L - 8 5 0 0 S! ) 
3 . ifo. S9E ^ ^ -=i - X : Glu - D HS- 
IO 4. «FFA : gif^ 

5 . Sk m << y is zl >) > : R I A & 
6. lfo$$CPK:RIAi£ 

7 . jta. ijft ft : 

8 . ^ t h 9 'J y h fit : 

15 9. iKf ^IS5i:*Jl^7 x-^77->©$f)ii^i 
Jfe m /< 5 > X : 

/< 7 > X = (RrlDR»a-»IIRfflK) x jH «E * x (1 

- *S -7 h ? »J «y hit/1 00) / f* ® 

10. g a j£ • #J$i§S : 
20 Barrett C Biochem. J . , 245, 223-228 ( 1987 )] 

( 8 ) & * 
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ft % * (D & m ® y z. - t ^> - y M *) & ?>■ & & ) RVW, 

8^ (.w&&s&mmRzfiftM&m) k ^ -r ii ^ -e * * 0 

5 0 2 12 N ««i»w|ft^'Kjt8:^H§te^b.6Di^ra ( # ) * £ 

&(D$Htm. ( nmol/ m L KM) £ 7° p ^ hl/UOt' 
h tK ( 1 ) li«15it '&ft5-$kft ( n = 1 0 ) £- N ( 2 ) 
(ilij2ltP|^^^^# (n = 1 0 ) ^^to * fc, «- 
10 8fS(i % I P^±^?P'liM (SD) "C^^n. El 4* CD * t* 
3IIfriS^&-^^fM::*f-r3p<0. 0 5 £ . M 



% 7 







84l5ft-45ft 


R460#-120fr 


fc4l5ft-120ft 


15 




nmol/kg/# 


nmol/kg/# 


nmol/kg/# 






4. 4 4 ± 


10. 9 4 + 


8 . 15 + 6 






5 . 8 6 


6. 5 9 






182^01 


4. 0 7 + 


5 . 3 6 + 


4 . 8 1 ± 






6 . 0 7 


2. 3 1 * 


2 . 8 1** 


20 












i+ a s& u '& a & # »c 


»Ltp = 0. 


0 4 9 £ L 




0 . 0 6 5 ^7 
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% 8 m 





£ ft Bf 
nmol/kg/^- 


& 5- f 
nmol /kg/# 


aiEt &l m m 


19. 1 ± 8.8 
27. 3 ± 13. 3 


29. 7 ± 9.6 
18. 7± 5.7 


frmmm. 


16. 4± 7.8 
22. 6 ± 11.0 


22. 0± 10. 1* 
16. 5 ± 11. 1 



T p = 0 . 0 2 8 ^to 



10 JilE*S<0 «[fill±N #^:#lO^J©¥^1it±^^ > (SM 

( s d ) -c ^ $ %tsYi*ttm<D & z> t - ikM-vftte r> 

BP & 7 {C jj* -T il «9 x 4ft k m t£ ^ 1 5^g^b 
15 1 2 0^|lt*li> «Ktft85©7xi;i/77i>OJR 
9 & 3- 2 E & a -5 & T « §b 2 B$ 50 & ft ^ & # i it 
RlT^ll^flilRlT?*!) (8. 15±6vs4. 8 1 ± 
2. 8 lnmol/k g/», p = 0. 0 6 5) N WLmVd&i 
^6 O^l^b 1 2 O^BT'it W * K X £ o /c 
20 ( 1 0. 9 4 + 6, 5 9 v s 5. 36 + 2. 31 nmol/ 
kg/£K p = 0. 049) o 
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f IC^I^ofc ( 2 9. 7 ± 9 . 6vs22. 0 ± 1 0 . 
1 nmol/ k g / p = 0 . 0 2 8 ) 0 

zmtDztfrt,, mmmikizm&mzMn-t z z tit, 

•£ C *r Sft T' h 5 d <t # ¥9 * o 
laifctf'J 3 

c © k * m®w.'&xi*MWi 2 mm'&iz*ftw m. 

<» (Ulil t^ii:LtilS!^n/:I6f 1 0. 0 g 
10 (48. 3 % ) „ mm 7 . 7 g ( 3 7 . 2 % ) & J3g if 
3. 0 g ( 1 4 . 5J6) *1*7 8m I SfcOKt^ 
tt AC 3^ 2 300 cp (30°C)-C£><9> T $ / & X 3 T 

- a< 1 o o & z muz®) zmmLtzm &<d a + t^ 
Beo^b^iH^fcfeoTfcON £J T © ii *) % fli * n tz e 

15 ( 1 ) Mlfc^ 

( 2 ) 

20 ( 3 ) lg 

^ X i? a - ;Hi H 3 d ^ f $ t> T* * 5 o 
1^ : 0 O^^OExIt 60% 
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v o , max+i m (m*mmm%LM<D 6 o % izmm) ©ie 
m x-)\> =f / - ? - mm c 6 o £ TP-?* &tz, m&m 
r n m M h# \t % w k x ^ $ ti s c 

5 *a js* i # * m m u' ii 2 mm'&mw&WrT'it, mm 
& 2 mmmm Lfcrniz^mw®.®.® i * * « jr u 

a* 1 2 O ft & jfiL £■ ?t ft o /:, 

( 4 ) mm 

(B^^f^mSL - 8 5 0 OS) m <^ T ffllJ 3£> fFfiU 

/Co 

15 ( 5 ) |§f 

n $> n ^ m (4> m 4 k ^ -r ii t) t* & & 0 

(nmol/ m 1, ft M ) £ 7° n -y h U /; CD t ^ C 1 ) 
20 t± M WJ S & tS; 5- & # ( n = 5 ) ( 2 ) ii S fib 2 B# ft 

& }£ & # ( n = 5 ) */Tf 6 £ ^ > (4. ¥ #J ± 

^ * <S S3 ( S D ) T 7* £ *U P (4 il m U & M Ifc & # (I *t 
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-rswstTK^^^-r,, mtt i*tt&<D h z> t - m ^ -e n tz 

±l2i 4 J: !)> £1 T © C £ *< ?H £ ^ T * 5 o 

H#P^^M^^#<i:Jt^UTWlC{r/jN$<, & 1 2 0 

# g © B# A K *j ^ T t> /h £ ^ f® ffi] T to o /Co - © C t \* , 

mmm'ikmm&ftte, mm 2 m m & m m & ft- «t 0 t> ^ < 
•t z> z tit, mmi&T & b#Mi><m r> x & bmjk-r z & 

t& tt »C o O T tfc It L *> © T $> *) > B(T©l*3llll/:o 

( 1 ) Mmm 

mmmfaizb z&m s & i^mftm 6 2. 3 ± 

2. 8kg. ¥^1^^:22. 5 ± 1 . 0 it ) £ ifc # 
20 H fc„ 

(2) 7^-T h3>hD-/l/^D/7A 
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< * ft L fc « c> u ^ x * > x jlEb * 3 0 # {SJfrtt 
%kB %m < MmBfr Z&mB £T?iL ^t^I^ttU 

it ±m> b m& b h n m t l * tz, mm 

it & * m IZ it 1 B 1 EU ^ # K *t ft -tK Il^^t 

* T- ii « f& i . 5 o$ n © m pg ^ <t tz 0 

( 3 ) £Sfe&# 

io tt«#*2|c|g«!««a^^'fisui^ ( u, m m 3 tc ie *s © * 

S& CD n = 8 ) £D 2HC^It, # & IE U f& ft M UK & K 

ii jii ife m ik izm, m m 3 ic ta «fe © m a* m. ^ c « & ) * 

15 ( 4 ) ftffi J£ g 
1. # S 

2.8iTmffim : Harpenden&JBff «■ 



3,ftl« : Bt. Tflg ffi? © mfr t> ft IS © t Brozek© 5£ 



(British indicators^! i£S{ ) 



20 



& % m u tz 



Uttl 8 Jt^ Jr. D= 1. 0913 - 0.00 1 16 x S 
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-ict£l Sm,U± D= 1. 0897 - 0.00 1 33 x S 

d = s = SLTmmm (mm. ±.mn^tm 

w # r ep © fa ) 

• Brozek b OS 
5 F-4. 570/D - 4. 142 

f = w m ffi m ( % ) 

( 5 ) JH 

» £ ft rt: X 14 . 0 5 IC ^ -T il *> t? ■ h 6 o 

B5iis i 2 ii h cd # i, w m jkj ( m riKiu 

iEf f5) o £ <k m. ( K Sfc ^ te bu * & m ( o ) ill 

1 2iIfffl^©#'fi£©i&j!in&L<{4i&4>'liS (kg) ) £ ^ 

-r ^ 5 -7 •? * > n * > s fflo 14 # ft w m. ^ ^ m ik i# ( * 

|g»Mi^ + lSi) © m £ ^ L x # fl'J 14 & « & U¥ ( 2 

15 W} © * ) © * * L > * W it U & ffl *6 M IE ( S f Pre £ 

I2i) i;3itt5 p < 0. 0 5^Sto 

s 14 (#1) - ( # m m » ) ht, ft n & hi l /Co 

*mwm.&.vaM]&m? s. 6 k g © m & \z *t u x , ii 
bi n -c « 1 . 4 k g©a^-c*^ #m»y]t&jjJc«affiiRj# 
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t m m m. <d u, & a< ^ c> m & & m n tz Q 
*$LW®.j&<®m®.m-? 1. 6 k g © ±g #n id #t lt, msi 
5 m m n -e i& jm jef a s © it #d * £ c > m fa a< s #> s> n tz* 

fc, # ^ i& iz 4o -5 ^ m m <d j- * ;i ¥ - & w c ® a k © 

5*lfc#J 5 

K # f£ Bfl M #7 £r « UK ^" £ C t ^\ -x- * ju * • - ft Hi * 7C 

15 ^ fl& £ ft rt: o 
( 1 ) &Ifcif 

E»ffi|PllC*S59ttl5*(T^*fi:7 5. 1± 
2. 5kg. fi^^K: 3 3. 9 ± 1 . 7 M ) £ Sfe ^ 
<t L /Co 

20 (2)^^-fh=i>ho-;l/7 D D^^A 

& Ifc # > 1 2 iiiai:!^ TWT©^i'f h 3 > ha 
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>\> % m m u tz & ^ i/ i? x ^ y x m m & s o # n tr # ^ 

RUft cb IJt.fi-* & it U /Co i$ ft ii 1£ ou ^ IS: ft ^ T <^ £ y 

.=. ^ - & sa as L<E5<<n(;>-a-t i/fc, s ft »± a 

5 fiiU ±HU B HI .R. £1 B & @ £] <t Ito * /c, «Ib 

B 10, ^ # c *t # -fcK MSbfrbP-k 
£ T ti M i& 1 . 5 B# RH CD Fi!) PS * £ o fc 0 
( 3 ) £ || & # 

^a^^^iiipj^fiS^Mmg* ( * is w & esc m + s s&. 

10 n = 8) t *5£W m n = 7) 

£D 2 m # # > *%wjajs£'&m«ji¥ctiiii6E^tw^ife 
w 3 fc ta m © wl & ® c # is njm js ) *jR«*tfc, 

( 4 ) ft ffiS SI 
5^^§fl*&litT<tJ^TH#6D 2 [el ^ Tf2 3l9i£lfi*!c©ft?££ 
15 | 6©^iXy tfSf ^i^ft 

/.Cl^ @6i:i~l 4ilt^t, 3ci^D$(3ci£-2) <b 
ft$«Jfc&©ge»l$ ( £ » - 2 ) K**l<fc'ftof«:tf** 
*nfe>©#SftfR«9J«*fflU^UT. 38? » B* © ft 
d: ftV& ©ftM* (VOi(ml/kg(BW)/nin) * * tl ft 
20 % Hi L /Co ft x ft »f # ® 30J fcU & sfi ( 5 ) 2 . f r tj; 1" # 
Sl^oTfi/io /Co 
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m 9 m 





M m 

( g ) 


i * ft ft 
( g ) 


m ffi 

( g ) 


( g ) 


± fa 

( g ) 




90. 0 


43. 2 


3. 4 


7. 6 


54. 2 


-7 - if >J > 


5. 0 


0. 0 
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